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Large language models will never be fully reliable.
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Parse text into well-defined values,

post-process to increase correctness.
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Parse standard grammars

Post-process for reliability

Craft domain-specific grammars

Optimize grammars for LLM cooperation

Support multiple languages with post-processing
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wiesscooks.blogs.rice.edu
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barefeetinthekitchen.com

delish.com

Grandma’s Recipes
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Paprika Recipe Manager
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data.world

data.world
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Banana Pudding
12 servings
Total time: 1hr

Recipes

Chocolate Peanut 
Butter Buttercream

All-purpose flour

Brown sugar

Margarine

Eggs

Milk (whole)

Vanilla extract

Nilla wafers

Bananas

Salt

Granulated sugar

Evaporated milk

Egg yolks

Ingredients

Chocolate Pie
10 servings
Total time: 1.5hr
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All-purpose flour

Margarine

Eggs

Milk (whole)

Vanilla extract

Nilla wafers

Bananas

Granulated sugar

Ingredients

Banana Pudding
12 servings
Total time: 1hr

Recipes

Salt
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All-purpose flour

Margarine

Eggs

Milk (whole)

Vanilla extract

Nilla wafers

Bananas

Granulated sugar

1/3 cup flour
2/3 cup sugar
1/4 teaspoon salt
2 eggs
2 cups milk
2 Tablespoons oleo (margarine) 

also known as vegetable 
spread (brands include 
Imperial, Parkay, etc.)

1 teaspoon vanilla extract
2 bananas
1 box Nilla Vanilla wafers

Ingredients

Banana Pudding
12 servings
Total time: 1hr

Recipes

Salt
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Parse standard grammars
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This is a recipe. What are the ingredients as a list?
Banana Pudding

1/3 cup flour
2/3 cup sugar
1/4 teaspoon salt
2 eggs
…

Large Language Model

Sure! Here are the ingredients for Banana Pudding:
● Flour
● Sugar
● Salt
● Eggs
● Milk
● Margarine (or vegetable spread)
● Vanilla extract
● Bananas
● Nilla Vanilla wafers (vanilla-flavored cookies)
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This is a recipe. Return standardized ingredients as 
valid JSON in the format: { "ingredients": [] }
Banana Pudding

1/3 cup flour
2/3 cup sugar
1/4 teaspoon salt
2 eggs
…

{
  "ingredients": [
    "All-purpose flour",
    "Granulated sugar",
    "Salt",
    "Eggs",
    "Milk (whole)",
    "Margarine",
    "Vanilla extract",
    "Bananas",
    "Nilla wafers"
  ]
}

Large Language Model
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{
  "ingredients": [
    "All-purpose flour",
    "Granulated sugar",
    "Salt",
    "Eggs",
    "Milk (whole)",
    "Margarine",
    "Vanilla extract",
    "Bananas",
    "Nilla wafers"
  ]
}

JSON.parse(

)

SaltAll-purpose flour

Margarine

Eggs

Vanilla extract

Nilla wafers

Bananas

Granulated sugar

Milk (whole)
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???? JavaScriptJSON

JSON.parse
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JSON Grammar

<json>    ::= <element>
<element> ::= <space>? <value> <space>?

<value> ::=
<object>

  <array>
  <string>
  <number>
  "true"
  "false"
  "null" 

{
  "ingredients": [
    "All-purpose flour",
    "Granulated sugar",
    "Salt",
    "Eggs",
    "Milk",
    "Margarine",
    "Vanilla extract",
    "Bananas",
    "Nilla wafers"
  ]
}
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Object

Member
Key: Ingredients

Element
Value: flour

Element
Value: sugar

Element
Value: salt

Element
Value: eggs

Element
Value: eggs

Element
Value: milk

Abstract Syntax Tree  (AST)

{
  "ingredients": [
    "All-purpose flour",
    "Granulated sugar",
    "Salt",
    "Eggs",
    "Milk",
    "Margarine",
    "Vanilla extract",
    "Bananas",
    "Nilla wafers"
  ]
}
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astexplorer.net
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astexplorer.net
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astexplorer.net
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JSON

AST

JavaScript

Python

Java Jackson

Syntax Error

Prettier JSON YAML
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Banana Pudding
12 servings
Total time: 1hr

Generate ingredients as 
JSON

{
  "ingredients": [
    "All-purpose flour",
    "Granulated sugar",
    "Salt",
    "Eggs",
    "Milk (whole)",
    "Margarine (oleo)",
    "Vanilla extract",
    "Bananas",
    "Nilla vanilla wafers"
  ]
}

1/3 cup flour
2/3 cup sugar
1/4 teaspoon salt
2 eggs
2 cups milk
2 Tablespoons oleo (margarine) 

also known as vegetable 
spread (brands include 
Imperial, Parkay, etc.)

1 teaspoon vanilla extract
2 bananas
1 box Nilla Vanilla wafers

Large Language Model
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All-purpose flour

Margarine

Eggs

Vanilla extract

Nilla wafers

Bananas

Granulated sugar

Salt

Milk (whole)

Banana Pudding
12 servings
Total time: 1hr

Parse JSON

1/3 cup flour
2/3 cup sugar
1/4 teaspoon salt
2 eggs
2 cups milk
2 Tablespoons oleo (margarine) 

also known as vegetable 
spread (brands include 
Imperial, Parkay, etc.)

1 teaspoon vanilla extract
2 bananas
1 box Nilla Vanilla wafers
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All-purpose flour

Margarine

Eggs

Vanilla extract

Nilla wafers

Bananas

Granulated sugar

Salt

Milk (whole)

Update knowledge graph

Banana Pudding
12 servings
Total time: 1hr
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Parsers convert structured text into 
well-defined values.
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Should I parse?

If you expect the LLM 
to provide structured 
data rather than raw 
text.
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Post-process for reliability
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Ingredients

Milk (whole)

All-purpose flour

Margarine

Eggs

Vanilla extract

Nilla wafers

Bananas

Granulated sugar

Salt

Brown sugar

Bread flour

Chocolate chips



Marie Chatfield Rivas

Ingredients

Milk (whole)

All-purpose flour

Margarine

Eggs

Vanilla extract

Nilla wafers

Bananas

Granulated sugar

Salt

Brown sugar

Bread flour

Chocolate chips

Refined sugar

Table sugar

White sugar

Sugar
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Large Language Model

This is a recipe. Return standardized ingredients as 
valid JSON in the format: { "ingredients": [] }.

You know about the following standard ingredients. If an ingredient is 
not on this list, you may propose a new one, using the most generic 
name.

[
  "All-purpose flour",
  "Bread flour",
  "Brown sugar",
  "Granulated sugar",
  …
]

Banana Pudding

1/3 cup flour
2/3 cup sugar
1/4 teaspoon salt
2 eggs
…
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{
  "ingredients": [
    "All-purpose flour",
    "Granulated sugar",
    "Salt",
    "Eggs",
    "Milk (whole)",
    "Margarine",
    "Vanilla extract",
    "Bananas",
    "Nilla wafers"
  ]
}

All-purpose flour

Margarine

Eggs

Vanilla extract

Nilla wafers

Bananas

Granulated sugar

Salt

Milk (whole)
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{
  "ingredients": [
    "All-purpose flour",
    "Granulated sugar",
    "Salt",
    "Eggs",
    "Milk",
    "Margarine",
    "Vanilla extract",
    "Bananas",
    "Nilla wafers"
  ]
}

All-purpose flour

Margarine

Eggs

Vanilla extract

Nilla wafers

Bananas

Granulated sugar

Milk

Milk (whole)

Salt
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{
  "ingredients": [
    "All-purpose flour",
    "Granulated sugar",
    "Salt",
    "Eggs",
    "Milk (whole)",
    "Margarine (oleo)",
    "Vanilla extract",
    "Bananas",
    "Nilla vanilla wafers"
  ]
}

All-purpose flour

Eggs

Vanilla extract Bananas

Granulated sugar

Milk (whole)

Margarine (oleo) Nilla vanilla wafers

Margarine Nilla wafers

Salt
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Granulated sugarWhite sugar

Granulated sugar

Refined sugar

Coconut sugarCoconut sugar
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Post-processing reliably increases the 
“good enough” target size.
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Should I prompt or 
post-process?

Prompt for main use 
case.

Post-process for edge 
cases and known issues.



Marie Chatfield Rivas

Craft domain-specific grammars
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Chocolate Pie
8 servings

Meringue (below Filling)
Filling
1 cup sugar
3 Tablespoons Argo cornstarch
2 level Tablespoons Hershey’s cocoa
1 regular size can Pet evaporated milk (12 oz.)
1 cup water
3 egg yolks
1 Tablespoon vanilla
2 Tablespoons oleo or margarine (firm vegetable oil product)

Meringue
3 egg whites (left from when you separated the eggs for the pie filling)
6 Tablespoons white sugar
1/4 teaspoon cream of tartar
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Chocolate Pie
8 servings

Meringue (below Filling)
Filling
1 cup sugar
3 Tablespoons Argo cornstarch
2 level Tablespoons Hershey’s cocoa
1 regular size can Pet evaporated milk (12 oz.)
1 cup water
3 egg yolks
1 Tablespoon vanilla
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Meringue
3 egg whites (left from when you separated the eggs for the pie filling)
6 Tablespoons white sugar
1/4 teaspoon cream of tartar



Marie Chatfield Rivas

{
  "name": "Evaporated milk",

  "substitutions": [
    "Milk (whole)"
  ],

  "brands": ["Pet"],

  "create": true
}

"Evaporated milk"
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This is a recipe. Return standardized ingredients without 
measurements as valid JSON in the format: 

{
  "ingredients": [

{ "name": "", "create": false, "substitutions": [], "brands": [] }
  ]
}

{"ingredients":[
  {"name":"Granulated sugar","create":false,"substitutions":[],"brands":[]},
  {"name":"Cornstarch","create":true,"substitutions":[],"brands":["Argo"]},
  {"name":"Cocoa","create":true,"substitutions":[],"brands":["Hershey’s"]},
  {"name":"Evaporated milk","create":false,"substitutions":["Milk (whole)"],"brands":["Pet"]},
  {"name":"Egg yolks","create":false,"substitutions":[],"brands":[]},
  {"name":"Vanilla extract","create":false,"substitutions":[],"brands":[]},
  {"name":"Margarine","create":false,"substitutions":["Butter"],"brands":[]},
  {"name":"Egg whites","create":true,"substitutions":[],"brands":[]},
  {"name":"Cream of tartar","create":true,"substitutions":[],"brands":[]}
]}

Large Language Model
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{ "ingredients":
  [
    { "name":"Granulated sugar","create":false,"substitutions":[],"brands":[] },
    { "name":"Cornstarch","create":true,"substitutions":[],"brands":["Argo"] },
    { "name":"Cocoa","create":true,"substitutions":[],"brands":["Hershey’s"] },
    {
      "name":"Evaporated milk",
      "create":false,
      "substitutions":["Milk (whole)"],
      "brands":["Pet"]
    },
    { "name":"Egg yolks","create":false,"substitutions":[],"brands":[] },
    { "name":"Vanilla extract","create":false,"substitutions":[],"brands":[] },
    { "name":"Margarine","create":false,"substitutions":["Butter"],"brands":[] },
    { "name":"Egg whites","create":true,"substitutions":[],"brands":[] },
    { "name":"Cream of tartar","create":true,"substitutions":[],"brands":[] }
  ]
}
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Granulated sugar

! Cornstarch | [Argo]

! Cocoa | [Hershey’s]

Evaporated milk | <Milk (whole)> [Pet]

Egg yolks

Vanilla extract

Margarine | <Butter>

! Egg whites

! Cream of tartar
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<ingredients> ::= 
<ingredient> (<newline> <ingredient>)*

<ingredient>  ::= 
<create>? <phrase> ("|" <config>)?

<create>       ::= "!"

<config>       ::= <substitution>* <brand>*
<substitution> ::= "<" <phrase> ">"
<brand>        ::= "[" <phrase> "]"

Custom Grammar
Granulated sugar

! Cornstarch | [Argo]

! Cocoa | [Hershey’s]

Evaporated milk | <Milk (whole)> [Pet]

Egg yolks

Vanilla extract

Margarine | <Butter>

! Egg whites

! Cream of tartar
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This is a recipe. Return standardized ingredients without 
measurements, using this ingredient grammar:
<ingredients> ::= <ingredient> <newline>? <ingredients>?
<ingredient> ::= <create>? <phrase> ("|" <config>)?
<create> ::= "!"
<config> ::= (<space> <substitution>)* (<space> <brand>)*
<substitution> ::= "<" <phrase> ">"
<brand> ::= "[" <phrase> "]"

Large Language Model



Marie Chatfield Rivas

This is a recipe. Return standardized ingredients without 
measurements, using this ingredient grammar:
- Each Ingredient is specified by a single line of text which begins with its Name.
- Names should be simple and generic, without any brand names.
- An Ingredient that is not yet defined MUST prefix its name with an exclamation point and space: !
- Ingredient MAY have a pipe separator: | followed by Substitutions then Brands.
- Substitutions are similar ingredients that may be used instead, and are wrapped in angle brackets: < >
- Brands are the specific products the recipe suggests, and are wrapped in square brackets: [ ]

Large Language Model
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This is a recipe. Return standardized ingredients without 
measurements, using this ingredient grammar:
- Each Ingredient is specified by a single line of text which begins with its Name.
- Names should be simple and generic, without any brand names.
- An Ingredient that is not yet defined MUST prefix its name with an exclamation point and space: !
- Ingredient MAY have a pipe separator: | followed by Substitutions then Brands.
- Substitutions are similar ingredients that may be used instead, and are wrapped in angle brackets: < >
- Brands are the specific products the recipe suggests, and are wrapped in square brackets: [ ]

Large Language Model

These ingredients already exist:
All-purpose flour | <Whole-wheat flour> [King Arthur Baking]
Bread flour | [King Arthur Baking]
Brown sugar
Granulated sugar
Milk (whole)
…
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Granulated sugar

! Cornstarch | [Argo]

! Cocoa | [Hershey’s]

Evaporated milk | <Milk (whole)> 
[Pet]

Egg yolks

Vanilla extract

Margarine | <Butter>

! Egg whites

! Cream of tartar

customParser.parse(

)

Cornstarch

Margarine

Vanilla extract

Evaporated milk

Egg yolks

Cocoa

Cream of tartarEgg whites

Granulated sugar
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Parser Generator

Custom Grammar

AST

JavaScript

Python

Java
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Chocolate Pie
8 servings

Generate ingredients with 
custom grammar

Granulated sugar

! Cornstarch | [Argo]

! Cocoa | [Hershey’s]

Evaporated milk | <Milk (whole)> [Pet]

Egg yolks

Vanilla extract

Margarine | <Butter>

! Egg whites

! Cream of tartar

Meringue (below Filling)
Filling
1 cup sugar
3 Tablespoons Argo cornstarch
2 level Tablespoons Hershey’s 
cocoa
1 regular size can Pet 
evaporated milk (12 oz.)
1 cup water
3 egg yolks
1 Tablespoon vanilla
…

Large Language Model
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Parse custom grammar

Chocolate Pie
8 servings

Cornstarch

Margarine

Vanilla extract

Evaporated milk

Egg yolks

Cocoa

Cream of tartarEgg whites

Sugar

Pet

Hershey’s

Argo

Milk (whole)

Butter
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Post-process & validate

Chocolate Pie
8 servings

Cornstarch

Margarine

Vanilla extract

Evaporated milk

Egg yolks

Cocoa

Cream of tartarEgg whites

Granulated sugar

Pet

Hershey’s

Argo

Milk (whole)

Butter
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CornstarchCocoa

Cream of tartarEgg whites

Update knowledge graph

Chocolate Pie
8 servings

Margarine

Vanilla extract

Granulated sugar

Evaporated milk

Egg yolks

Pet

Hershey’s

Argo

Milk (whole)

Butter
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data.world
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Domain-specific grammars can be more 
precise and concise.
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Should I write a 
custom grammar?

If your domain is 
difficult to model with 
standard formats or 
requires precise and 
complex syntax.
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Optimize grammars for 
LLM cooperation
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data.world
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meta_Popularity Unpopular Popular Extremely Popular

meta_Sensitivity PII PCI PIFI

status Approved Deprecated Pending

has status meta_Popularity meta_Sensitivity
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status Approved Deprecated Pending

has status meta_Popularity meta_Sensitivity

metadata

Unpopular Popular Extremely Popular

Sensitivity PII PCI PIFI

Popularity
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status Approved Deprecated Pending

has status

Popularity SensitivityhasMetadata

metadata

Unpopular Popular Extremely Popular

Sensitivity PII PCI PIFI

Popularity
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status Approved Deprecated Pending

has status

Popularity SensitivityhasMetadata

metadata

https://monopoly-inc.data.world/
Unpopular

https://monopoly-inc.data.world/
Popular

https://monopoly-inc.data.world/
Extremely_Popular

Sensitivity PII PCI PIFI

Popularity
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status Approved Deprecated Pending

has status

Popularity SensitivityhasMetadata

metadata

https://monopoly-inc.data.world/
Unpopular

https://monopoly-inc.data.world/
Popular

https://monopoly-inc.data.world/
Extremely_Popular

Sensitivity PII PCI PIFI

Popularity

resourcetype businessTerm dataset catalogEntry

Metric Table Tableau Dashboardtype
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You are a filtering assistant and you return DW-SEARCH.

DW-SEARCH uses AND, NOT, OR. There are NO asterisks. These are the filters:

Large Language Model

status Approved Deprecated Pending

has status

Popularity SensitivityhasMetadata

metadata

https://monopoly-inc.data.world/Unp
opular

https://monopoly-inc.data.world/Pop
ular

https://monopoly-inc.data.world/Ext
remely_Popular

Sensitivity PII PCI PIFI

Popularity

resourcetype businessTerm dataset catalogEntry

Metric Table Tableau Dashboardtype
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You are a filtering assistant and you return DW-SEARCH.

DW-SEARCH uses AND, NOT, OR. There are NO asterisks. These are the filters:

Large Language Model

meta_Popularity Unpopular Popular Extremely Popular

meta_Sensitivity PII PCI PIFI

has status meta_Popularity meta_Sensitivity

Deprecated Pendingstatus Approved
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Popular tables without 
any kind of status

Generate intermediary 
grammar

type:"table"

AND meta_Popularity:"Popular"

AND NOT (has:"meta_MigrationStatus"
         OR has:"status")

Large Language Model
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Popular tables without 
any kind of status

Parse

type:"table"

has:"status"

AND

AND NOT

OR

meta_Popularity:"Popular"

has:"meta_MigrationStatus"
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Popular tables without 
any kind of status

Translate to standard 
grammar

type:"table"

has:"status"

AND

AND NOT

OR

PopularityhasMetadata "":

metadata https://monopoly-inc.data.world/
PopularPopularity :" ":
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Work with the LLM by engineering a grammar 
according to its response patterns.
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Should I fine-tune 
a model on my 
grammar?

Only if the standard 
model fails when 
prompted with a subset 
or simpler grammar.
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Support multiple languages
with post-processing
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data.world
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data.world SQL

data.world 
SPARQL

…

PostgreSQL

Snowflake SQL

data.world 
Algebra



Marie Chatfield Rivas

data.world SQL

data.world 
SPARQL

…

PostgreSQL

Snowflake SQL

data.world 
Algebra

data.world 
Algebra

optimization

transforms
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// Rewrite joins that are filtered into inner joins on those values.

//   SELECT * from Foo, Bar where Foo.baz = Bar.barangus

//     ↓

//   SELECT * from Foo join Bar on Foo.baz = Bar.barangus

JoinRules.scala

algebra/optimization/

// Rewrite constant value expressions to the equivalent constant.

//   SELECT * FROM Foo WHERE x > (2 + 2)

//     ↓

//   SELECT * FROM Foo WHERE x > 4

ExpressionRules.scala
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sql/transforms/

// If a datasource implements DATE_ADD but not DATE_SUB,

// rewrite DATE_SUB in terms of negative DATE_ADD.

//

//   DATE_SUB(playerId, x, "days")

//     ↓

//   DATE_ADD(playerId, -x, "days")

DateSubToDateAddFixer.scala
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data.world
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data.world 
SPARQL

data.world SQLSQL

SPARQL

Large Language 
Model

data.world 
Algebra

optimization

transforms

Syntax Error



Marie Chatfield Rivas

// If the LLM hallucinates schema qualifiers, rewrite them against

// the known schema and context.

//

//   SELECT * FROM bad.worse.Bar

//     ↓

//   SELECT * FROM Bar

IncorrectQualifierReconciler.scala

sql/transforms/
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total number of 
employees per location, 
with location name

Generate SQL

WITH employee_location AS (
  SELECT
    e.location_id,
    l.name AS location_name,
    COUNT(e.employee_id) AS total_employees
  FROM
    employee e
    JOIN location l ON e.location_id = l.location_id
  GROUP BY
    e.location_id,
    l.name
)
SELECT
  location_id,
  location_name,
  total_employees
FROM
  employee_location

Large Language Model
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total number of 
employees per location, 
with location name

Identify error in query

WITH employee_location AS (
  SELECT
    e.location_id,
    l.name AS location_name,
    COUNT(e.employee_id) AS total_employees
  FROM
    employee e
    JOIN location l ON e.location_id = l.location_id
  GROUP BY
    e.location_id,
    l.name
)
SELECT
  location_id,
  location_name,
  total_employees
FROM
  employee_location

Large Language Model

empl
oyee

.loc
atio

n_id
 

does
 not

 exi
st
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total number of 
employees per location, 
with location name

Re-generate SQL

WITH employee_count AS (
  SELECT l.location_id, l.name AS location_name, 

COUNT(*) AS total_employees
  FROM location l
  JOIN employee e ON l.location_id = e.primary_location
  GROUP BY l.location_id, l.name
)
SELECT location_id, location_name, total_employees
FROM employee_count

Large Language Model
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total number of 
employees per location, 
with location name

Parse and format query

WITH employee_count AS (
    SELECT 

  l.location_id AS `Location Id`, 
  l.name AS `Location Name`, 
  COUNT(*) AS `Total Employees`

    FROM location AS l
        JOIN employee AS e
          ON l.location_id = e.primary_location
    GROUP BY l.location_id, l.name
)

SELECT 
  `Location Id`, 
  `Location Name`,  
  `Total Employees`
 FROM employee_count

Large Language Model
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Parsing into a higher-order AST 
enables multi-lingual translations.
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Should I target a 
higher-order AST?

If you need to support 
multiple languages that 
share meanings but use 
different syntax.
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Parse standard grammars

Post-process for reliability

Craft domain-specific grammars

Optimize grammars for LLM cooperation

Support multiple languages with post-processing
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Learn less. Parse more.


